Acute and chronic ethanol exposure alters the function of hippocampal kainate receptors expressed in Xenopus oocytes.
The effects of acute and extended ethanol exposure on N-methyl-D-aspartate- and kainate-induced currents were examined electrophysiologically in Xenopus oocytes expressing rat hippocampal mRNA. Ethanol inhibited responses stimulated by low and high concentrations of N-methyl-D-aspartate to a similar degree. However, responses produced by low or high concentrations of kainate were differentially inhibited by ethanol. Low kainate concentration responses were much more sensitive to ethanol than high kainate concentrations (e.g., 50 mM ethanol inhibited 12.5 microM kainate responses by 45% compared to 15% inhibition of 400 microM kainate responses). In oocytes cultured in 100 mM ethanol for 1-5 days, the ethanol inhibition of maximum N-methyl-D-aspartate and kainate responses was not different from that in non-ethanol-exposed oocytes. Ethanol treatment, however, selectively decreased the ethanol sensitivity of low kainate concentration responses. Currents stimulated by N-methyl-D-aspartate or kainate were not different between control and ethanol-treated oocytes, indicating that ethanol exposure did not interfere with channel expression. The selective actions of acute and extended ethanol exposure on low kainate responses may indicate selective actions of ethanol on subtypes of kainate receptors expressed in oocytes.